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Abstract²5HWLQREODVWRPD LV D UDUH W\SH RI FKLOGKRRG JHQHWLF
FDQFHUWKDWDIIHFWVFKLOGUHQZRUOGZLGH7KHGLDJQRVLVLVRIWHQPLVVHG
GXH WR ODFNRIHGXFDWLRQDQGGLIILFXOW\ LQSUHVHQWDWLRQRI WKH WXPRU
)UHTXHQWO\ WKH WXPRURQ WKH UHWLQD LVQRWLFHGE\SKRWRJUDSK\ZKHQ
WKH UHGH\H IODVK FRPPRQO\ VHHQ LQ QRUPDO H\HV LV QRW SURGXFHG
,QVWHDG D \HOORZ RU ZKLWH FRORUHG SDWFK LV VHHQ RU WKH FKLOG KDV D
QRWLFHDEOHVWUDELVPXV(DUO\GHWHFWLRQFDQEHOLIHVDYLQJWKRXJKRIWHQ
UHVXOWV LQUHPRYDORI WKHDIIHFWHGH\H5HPDLQLQJIXQFWLRQLQJ LQ WKH
KHDOWK\H\HZKHQWKHFKLOGLV\RXQJKDVUHVXOWHGLQVXSHUYLVLRQDQG
KLJK RU DERYHDYHUDJH LQWHOOLJHQFH 7HFKQRORJLFDO DGYDQFHPHQW RI
FDPHUDVKDVKHOSHG LQHDUO\GHWHFWLRQ%UDLQ LPDJLQJKDVDOVRPDGH
SRVVLEOH HDUO\ GHWHFWLRQ RI QHXURORJLFDO GLVHDVHV DQG WRJHWKHUZLWK
WKHPRQLWRULQJRIFRUWLVROOHYHOVDQG\DZQLQJIUHTXHQF\SURPLVHVWR
EHWKHQH[WQHZHDUO\GLDJQRVWLFWRROIRUWKHGHWHFWLRQRIQHXURORJLFDO
GLVHDVHV ZKHUH FRUWLVRO LQVXIILFLHQF\ LV SDUWLFXODUO\ VDOLHQW VXFK DV
PXOWLSOHVFOHURVLVDQG&XVKLQJ¶VGLVHDVH

Keywords²&RUWLVRO 1HXURORJLFDO 'LVHDVH 5HWLQREODVWRPD
7KRPSVRQ&RUWLVRO+\SRWKHVLV<DZQLQJ
, ,1752'8&7,21
(7,12%/$6720$5ELVDUDUHW\SHRIH\HFDQFHU\HW
LW LV WKH PRVW FRPPRQ LQWUDRFXODU PDOLJQDQF\ RI HDUO\
FKLOGKRRG>@>@DQGFRQWLQXHVWRIRUPDERXWSHUFHQWRIDOO
FKLOGKRRGFDQFHUV >@$QDJJUHVVLYHGLVHDVH LW HYROYHV DV D
WXPRURIWKHUHWLQDRQWKHLQVLGHDWWKHEDFNRIWKHH\H>@
$OWKRXJK DOPRVW H[FOXVLYHO\ D FDQFHU RI FKLOGKRRG LW KDV
EHHQGHWHFWHGLQWKHIHWXVDQGFDQDOVRRFFXULQROGHUFKLOGUHQ
>@5E SUHVHQWV IURP ELUWK WR  \HDUV RI DJH >@ >@ ,Q WKH
8. LW DIIHFWV  WR  FKLOGUHQ HYHU\ \HDU >@ DQG RFFXUV
EHFDXVHRIHUURUVRUPXWDWLRQVWRDJHQHFDOOHGWKH5%JHQH
>@
'DWDIRUWKHSHULRGRIVKRZDILYH\HDUVXUYLYDO
UDWHRISHUFHQWLQWKH8.>@KRZHYHUWKHVXUYLYDOUDWH
LQGHYHORSHGFRXQWULHVDYHUDJHVDWSHUFHQWFRPSDUHGWR
SHUFHQWZRUOGZLGH>@ >@'HOD\ LQSUHVHQWDWLRQGLDJQRVLV
DQGDFFHVVWRUHVRXUFHVDUHWKHPRVWFRPPRQH[SODQDWLRQVIRU
WKLVGLIIHUHQFH>@
:KHQERWKFRSLHVRIWKH5%JHQHDUHGDPDJHGLQDVLQJOH
FHOOIROORZHGE\DFKDQFHPXWDWLRQLQWKHFKLOG¶VUHWLQDOFHOOV
WKHQ RQH RI WKH LPSRUWDQW ³VWRSV´ RI FHOO JURZWK DQG FHOO
GLYLVLRQ LV ORVW JLYLQJ ULVH WR WXPRUV LQ WKH UHWLQD >@ 7KH
5%JHQHLVORFDWHGRQFKURPRVRPHSRVLWLRQDQGLVD
WXPRU VXSSUHVVRU JHQH >@ ,I WKHPXWDWHG JHQH LV SUHVHQW LQ
WKHSDUHQWZLWK WKHGLVHDVHRU LI WKHSDUHQW LVDFDUULHURI WKH

6%17KRPSVRQLVZLWKWKH3V\FKRORJ\5HVHDUFK&HQWUHDQG'HPHQWLD
,QVWLWXWH %RXUQHPRXWK 8QLYHUVLW\ %+ %% 8. DQG 9LVLWLQJ &OLQLFDO
5HVHDUFKHU DW 8QLYHUVLWp 3DULV ; 2XHVW 1DQWHUUH /D 'pIHQVH +{SLWDO
8QLYHUVLWDLUH$PLHQVDQG-XOHV9HUQH8QLYHUVLWpGH3LFDUGLH)UDQFHSKRQH
HPDLOVLPRQW#ERXUQHPRXWKDFXN
GLVHDVHDQGLIWKHFKLOG¶VUHWLQDPXWDWHVWKHQWXPRUVW\SLFDOO\
RFFXUELODWHUDOO\>@DQGZLWKDKLJKULVNWRWKHEURWKHUVDQG
VLVWHUV DQG IXWXUH FKLOGUHQ DOVR KDYLQJ WKH ELODWHUDO GLVHDVH
7KHUHDUH WUHDWPHQWRSWLRQV LQ WKHVHFDVHVEXWRIWHQ WKHFKLOG
ORVHVVXEVWDQWLDOVLJKWLQRQHRUERWKH\HVDQGLI WKHWXPRULV
DJJUHVVLYH DQG ODUJH WKHQ WKH H\H LV DOVR ORVW DQG UHTXLUHV
VXUJLFDOLPSODQW
,I WKH 5% JHQH GRHV QRW PXWDWH ZLWKLQ WKH SDUHQW EXW
LQVWHDGPXWDWHVLQHLWKHUWKHHJJRUVSHUPWKLVJLYHVULVHWR5E
LI WKH FKLOG¶V UHWLQDO FHOOV DOVRPXWDWH0XWDWLRQ RI WKH 5%
JHQH PD\ DOVR RFFXU GXULQJ HDUO\ HPEU\RQLF GHYHORSPHQW
EHIRUH WKH FHOOV DUH GHILQHG DQG LI PXWDWLRQ RFFXUV LQ WKH
UHWLQD RI WKH XQERUQ FKLOG WKHQ5E FDQ RFFXU XQLODWHUDOO\ RU
ELODWHUDOO\ZLWKORZHUULVNWREURWKHUVDQGVLVWHUVDQGWRIXWXUH
FKLOGUHQ,IWKHJHQHPXWDWHVLQWKHUHWLQDRIWKHKHDOWK\FKLOG
WKHQ5ERIWHQRFFXUVXQLODWHUDOO\ZLWKD ORZULVNIRUEURWKHUV
DQGVLVWHUVDQGIXWXUHFKLOGUHQ
7KH JHQHWLF SRVVLELOLWLHV DUH ³KHULWDEOH´ YHUVXV ³QRQ
KHULWDEOH´ WKRXJK ³PRVDLF´ KDV EHHQ XVHG ZKHQ WKH SLFWXUH
PD\EH OHVVGHILQLWLYHDQG LI VRPHEXWQRWDOO FHOOV FDUU\ WKH
PXWDWHGJHQHEXWRQO\RQHH\HKDVDSSHDUHGZLWK5EWXPRUV
(DUO\GLDJQRVLVLVHVVHQWLDOLIWKHWXPRUVDUHWREHGHWHFWHG
DQGWUHDWHGDQGLIWKHVSUHDGRIWXPRULVWREHVWRSSHG2IWHQ
SDUHQWVPD\ VHH DQ XQXVXDO FRORU LQ WKH H\H RU H\HVRI WKHLU
FKLOGUHQZKHQSKRWRJUDSKHGVXFKDVD\HOORZFRORULQJDOLWWOH
VLPLODUWRDFRGOLYHURLOFDSVXOHRUDZKLWHFRORU>@UDWKHU
WKDQWKHQDWXUDOUHGSLJPHQWRIWKHUHWLQD>@
)ODVKSKRWRJUDSK\XVLQJ WKH LQVWDOOHG FDPHUDRI DPRGHUQ
PRELOHSKRQH FRPPRQO\EDFNVLGHLOOXPLQDWHGPHJDSL[HO
RU JUHDWHU UHDUIDFLQJ FDPHUD ZLWK  PP I OHQV LV
LGHDO IRU GHWHFWLQJ WKH QRUPDO ³UHG H\H´ WKDW VKRXOG EH
UHIOHFWHGIURPWKHUHWLQD>@
&ORVHXS IODVK SKRWRJUDSK\ LQ WKLV PDQQHU LV KHOSIXO DQG
RIWHQUHDVVXULQJDVLQLWLDOVFUHHQLQJEXWSDUHQWVDUHDGYLVHGWR
VHHN SURIHVVLRQDO FRQILUPDWLRQ LI WKHUH LV DQ\ GRXEW DERXW
WKHVH VLJQV HVSHFLDOO\ VLQFH HDUO\ GHWHFWLRQ RI 5E LV RI
SDUDPRXQWLPSRUWDQFH
/RVVRIDERG\SDUWQRWRQO\LPSDFWVIXQFWLRQDOLW\EXWLWFDQ
DOVRDIIHFWWKHLQGLYLGXDOFRVPHWLFDOO\DQGLQWXUQDIIHFWVWKH
LQGLYLGXDO¶VSV\FKRORJLFDODQGSV\FKRVRFLDOZHOOEHLQJ7KHUH
LV D JURZLQJ WUHQG WRZDUGV UHJDUGLQJ VHQVRU\ ORVVHV DV
FKDQJHVWROLIHVW\OHWKDWUHQGHUWKHSHUVRQZLWKDQHZJURZWK
DQGGLUHFWLRQIRUOLIHJRDOVWHUPHGSRVWWUDXPDWLFJURZWK>@
UDWKHUWKDQVHQVRU\GHSULYDWLRQ
5HFRJQL]LQJ VHQVRU\ ORVV FDQ VRPHWLPHV UHVXOW LQ WKH
SHUVRQ IXQFWLRQLQJDERYHDYHUDJHZLWK WKH UHPDLQLQJ VHQVHV
%HLQJ ERUQ IXQFWLRQDOO\ EOLQG RU ORVLQJ DQ H\H IROORZLQJ
WUDXPD DFFLGHQW RU GLVHDVH FDQFHU WKHVH FKLOGUHQ PD\
0HGLFDO$GYDQFHVLQ'LDJQRVLQJ1HXURORJLFDODQG
*HQHWLF'LVRUGHUV
6LPRQ%17KRPSVRQ
5
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
H[SHULHQFH KHLJKWHQHG DXUDO VHQVHV WRXFK DQG ROIDFWRU\
VHQVHV >@ 3KDQWRP OLPE SDLQ KDV EHHQ ZHOO GRFXPHQWHG
>@ZKHUHSDWLHQWVFRQWLQXHWRH[SHULHQFHSDLQDQGVHQVDWLRQV
LQWKHDPSXWDWHGOLPEDQGWKRVHZLWKSURVWKHVHVRIWHQEHFRPH
DFFXVWRPHGWRWKHORVVDQGWRWKHDUWLILFLDOOLPE>@
%\ FRPSHQVDWLQJ IRU WKHLU ODFN RI YLVLRQ E\ XVLQJ WKHLU
RWKHU VHQVRU\ PRGDOLWLHV EOLQGVLJKWHG LQGLYLGXDOV RIWHQ
RXWSHUIRUP VLJKWHG LQGLYLGXDOV LQ QRQYLVXDO WDVNV VXFK DV
UHDGLQJ %UDLOOH >@ PHPRU\ UHWULHYDO >@ XQIDPLOLDU YRLFH
UHFRJQLWLRQ >@ YHUEDO PHPRU\ >@ DXGLWRU\ VSDWLDO
GLVFULPLQDWLRQ>@DQGPXVLFDODELOLWLHV>@
%RZQV DQG FROOHDJXHV >@ IRXQG WKDW HDUO\HQXFOHDWHG
DGXOWV DQG FRQWUROV KDYH D VLPLODU WKUHVKROG IRU GHWHFWLQJ
PRWLRQ &RPSDULQJ GHSWK SHUFHSWLRQ *RQ]DOH] DQG
FROOHDJXHV >@ IRXQG WKDW WKRVH ZLWK HDUO\ HQXFOHDWLRQ KDG
ZRUVH GHSWK SHUFHSWLRQ +RZHYHU HDUO\HQXFOHDWHG
LQGLYLGXDOV VHHP WR LPSURYH YLVXDO SHUIRUPDQFH WKURXJK
OHDUQLQJ DQG GXH WR UHRUJDQL]DWLRQ RI FHOOV UHVSRQVLEOH IRU
VHQVRU\PRGDOLW\>@>@
'XULQJWKHILUVWIHZ\HDUVRIOLIHFHOOVLQWKHYLVXDOV\VWHP
IRUP FRQQHFWLRQV WKDW DUH VWUHQJWKHQHG E\ WKH DPRXQW RI
VHQVRU\ LQIRUPDWLRQ UHFHLYHG7KHVH FRQQHFWLRQV IRUPYLVXDO
IXQFWLRQV ZKLFK FDQ WDNH \HDUV WR PDWXUH >@ 2WKHU
UHVHDUFKHUV >@ IRXQG WKDW FKLOGUHQ HQXFOHDWHG XS WR IRXU
\HDUV RI DJH ZLOO KDYH QHXURSODVWLFLW\ ZKHUH FHOO
UHRUJDQL]DWLRQ FDQ RFFXU ZLWKLQ KRXUV DQG LQYROYHV RWKHU
VHQVRU\PRGDOLWLHV>@>@
7KRPSVRQ DQG &KLQQHU\ >@ UHSRUWHG RQ D FDVH KLVWRU\
37 GLDJQRVHG ZLWK UHWLQREODVWRPD ZKR XQGHUZHQW
XQLODWHUDO HQXFOHDWLRQ DW  PRQWKV DQG KDV WKH UHPDLQLQJ
IXQFWLRQDO H\H ZLWK H[FHSWLRQDO DERYHDYHUDJH YLVLRQ DQG
DERYHDYHUDJH LQWHOOLJHQFH &DVHV RI ³VXSHUYLVLRQ´ DUH QRW
XQFRPPRQLQWKRVHZKRFRPSHQVDWHIRUVHQVRU\ORVV
5HVHDUFK LQWRFRPSHQVDWLRQKDVGHPRQVWUDWHG WKDW WKH ORVV
RI RQH VHQVRU\ PRGDOLW\ FDQ EH UHSODFHG E\ DQRWKHU
SDUWLFXODUO\ ZKHQ WKH ORVV RFFXUV DW DQ HDUO\ DJH >@
1HXURSODVWLFLW\FDQH[SODLQWKHUHDVRQVZK\IXQFWLRQDOLW\FDQ
FRQWLQXH GHVSLWH ORVV RI VHQVRU\ RUJDQV DQG WKDW QHZQHXUDO
FRQQHFWLRQVDUHVWUHQJWKHQHGWKURXJKH[SHULHQFHDQGSUDFWLFH
7KH QDWXUDOO\ RFFXUULQJ KRUPRQH LQ KXPDQV FRUWLVRO LV
FRQVLGHUHG LPSRUWDQW IRU LPPXQH SURWHFWLRQ DQG VWUHVV
UHJXODWLRQ>@>@0HDVXULQJWKHOHYHOVRIFRUWLVROLVXVHIXO
IRU PRQLWRULQJ VHYHUDO PHGLFDO FRQGLWLRQV LQFOXGLQJ FDVHV
ZKHUH KLJK OHYHOV RI VWUHVV DUHNQRZQ DGUHQDO LQVXIILFLHQF\
DQGSRVVLEO\IRUFHUWDLQQHXURORJLFDOGLVHDVHVVXFKDVPXOWLSOH
VFOHURVLV>@
7KH FRQQHFWLRQ EHWZHHQ FRUWLVRO DQG \DZQLQJ KDV RQO\
UHFHQWO\ EHHQ HVWDEOLVKHG E\ WKH 7KRPSVRQ &RUWLVRO
+\SRWKHVLV 7&+>@([SDQVLRQRI WKH7&+LQ>@
KDV HQDEOHG IXUWKHU H[SORUDWLRQ RI WKH SDWKZD\V LQYROYHG
GXULQJ\DZQLQJ>@>@>@ZLWKWKHSURSRVDOWKDWFRUWLVRO
LQ FRQMXQFWLRQ ZLWK WKH \DZQLQJ UHIOH[ PLJKW SURYLGH D
SRWHQWLDO ELRPDUNHU IRU WKH HDUO\ GHWHFWLRQ RI QHXURORJLFDO
GLVHDVH>@
3UHGLFWRUV RI GLVHDVH DUH QRW QHZ DQG ELRLQIRUPDWLFV LV
LQFUHDVLQJO\ LPSRUWDQW WR RXU XQGHUVWDQGLQJ RI GLVHDVH
SURJUHVV DQG IRU HDUO\ GHWHFWLRQ DQG WUHDWPHQW DQG LW LV QRZ
WKRXJKWWKDWULVHVLQFRUWLVROHOLFLWWKH\DZQLQJUHVSRQVHZKLFK
LQ WXUQUHJXODWHEUDLQ WHPSHUDWXUHDQGSUHYHQW WKHEUDLQIURP
RYHUKHDWLQJ >@ >@$ VHULHVRI VWXGLHV OHGE\ WKH DXWKRU
DQGKLV WHDPDW%RXUQHPRXWK8QLYHUVLW\8.DQGLQ)UDQFH
KDYHGHWHUPLQHG WKDW\DZQLQJ LVVLJQLILFDQWO\FRUUHODWHGZLWK
FRUWLVRODQG WKDW WKHHOHFWULFDOQHUYH LPSXOVHVJHQHUDWHGIURP
MDZOLQHPXVFOHVXSRQ\DZQLQJ DUH DOVRFRUUHODWHGZLWK WKH
\DZQLQJUHIOH[
([FHVVLYH \DZQLQJ LV SURSRVHG DV DQ HDUO\ LQGLFDWRU RI
XQGHUO\LQJ QHXURORJLFDO GLVHDVH DQG WRJHWKHU ZLWK FRUWLVRO
PD\EHDSRWHQWLDOELRPDUNHULQGHWHFWLRQWHFKQLTXHV
,,0(7+2'$1'0$7(5,$/6
A. Procedure 
(LJKW\WZRYROXQWHHUVZHUHUHFUXLWHGIURPVWXGHQWVDQGWKH
UHVHDUFKYROXQWHHUSRRODW%RXUQHPRXWK8QLYHUVLW\XVLQJ WKH
FRPSXWHUL]HG UHFUXLWPHQW V\VWHP DQG )DFHERRN $OO
SDUWLFLSDQWV ZHUH SURSHUO\ FRQVHQWHG DFFRUGLQJ WR FRGH RI
FRQGXFW DQG UHVHDUFK JXLGHOLQHV DQG H[SRVHG XQGHU
UDQGRPL]HG FRQWUROOHG WULDOV JXLGHOLQHV WR WKUHH FRQGLWLRQV
LQWHQGHG WR SURYRNH D \DZQLQJ UHVSRQVH ± SKRWRV RI SHRSOH
\DZQLQJ ERULQJ WH[W DERXW \DZQLQJ VKRUW YLGHR RI SHUVRQ
\DZQLQJ&RPSDULVRQVZHUHPDGHZLWKSHRSOHH[SRVHGWRWKH
VDPHFRQGLWLRQVEXWZKRGLGQRW\DZQ
6DOLYD VDPSOHV ZHUH FROOHFWHG DW VWDUW DQG DJDLQ DIWHU
\DZQLQJ UHVSRQVH >)LJ @ WRJHWKHU ZLWK HOHFWURP\RJUDSK\
GDWDRIWKHMDZPXVFOHVWRGHWHUPLQHUHVWDQG\DZQLQJSKDVHV
RIQHXUDODFWLYLW\>)LJ@


)LJ.LWWRWHVWIRUFRUWLVROLQVDOLYD

,I WKHUH ZDV QR \DZQLQJ UHVSRQVH WKHQ D VHFRQG VDOLYD
VDPSOH ZDV WDNHQ DW WKH HQG RI WKH H[SHULPHQWDO SDUDGLJP
&RUWLVROOHYHOVDUHHDVLO\GHWHFWHGLQVDOLYDDQGLWLVDIDUOHVV
LQWUXVLYHPHWKRGWKDQLQWUDYHQRXVFROOHFWLRQ
3UHVHQFHRIFRUWLVROLQVDOLYDLVKLJKO\FRUUHODWHGZLWKEORRG
DVVD\ DQG LW LV DOVR FKHDSHU WR DQDO\]H LQ WKH ODERUDWRU\ $
\DZQLQJ VXVFHSWLELOLW\ VFDOH TXHVWLRQQDLUH GHVLJQHG IRU WKLV
VWXG\+RVSLWDO$Q[LHW\ DQG'HSUHVVLRQ 6FDOH +$'6 >@
>@ *HQHUDO +HDOWK 4XHVWLRQQDLUH *+4 >@>@ DQG
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
GHPRJUDSKLFDQGKHDOWKGHWDLOVZHUHDOVRFROOHFWHGIURPHDFK
SDUWLFLSDQW
([FOXVLRQ FULWHULD ZHUH FKURQLF IDWLJXH GLDEHWHV
ILEURP\DOJLD KHDUW FRQGLWLRQ KLJK EORRG SUHVVXUH KRUPRQH
UHSODFHPHQWWKHUDS\PXOWLSOHVVFOHURVLVDQGVWURNH%HWZHHQ
DQGZLWKLQVXEMHFWVFRPSDULVRQVZHUHPDGHXVLQJ WWHVWVDQG
FRUUHODWLRQV XVLQJ WKH 6366 SDFNDJH 7KLV HQDEOHG D
FRPSDULVRQ WR EH PDGH EHWZHHQ \DZQHU DQG QRQ\DZQHU
SDUWLFLSDQWV DV ZHOO DV EHWZHHQ UHVW VWDWXV DQG \DZQLQJ
HSLVRGHV


)LJ6XUIDFHSODFHGHOHFWURGHVWRSRUWDEOHHOHFWURP\RJUDSK
,,, 5(68/76
7KHUH ZHUH QR VLJQLILFDQW GLIIHUHQFHV EHWZHHQ JURXSV LQ
WHUPV RI DJH +$'6 DQ[LHW\ DQG GHSUHVVLRQ VFRUHV DQG
*+4 VFRUHV 1RUPDWLYH GDWD IRU VDOLYD FRUWLVRO LV NQRZQ
DQGOLHVZLWKLQWKHIROORZLQJUDQJHVD0RUQLQJFROOHFWLRQLV
 WR  QDQRJUDPV RQH ELOOLRQWK RI D JUDP RU  SHU
PLOOLOLWHURIVDOLYDE1RRQFROOHFWLRQLVWRQDQRJUDPV
SHUPLOOLOLWHU F(YHQLQJ FROOHFWLRQ LV  WR  QDQRJUDPV
SHUPLOOLOLWHU
,QVDOLYDFRUWLVROVDPSOHWKHPHDQVIRUQRQ\DZQHUVZDV
 6'    DQG IRU \DZQHUV ZDV  6'    ,Q
VDPSOH  WKHPHDQVZHUH  6'   IRU QRQ\DZQHUV
DQG6' IRUWKH\DZQHUV+HQFHWKH\DZQHUVKDG
KLJKHU OHYHOV RI UHVWLQJ DQG SRVWH[SHULPHQW VDOLYD FRUWLVRO
OHYHOV WKDQ WKH QRQ\DZQHUV ,Q DGGLWLRQ WKHUH ZDV D
VLJQLILFDQW GLIIHUHQFH EHWZHHQ VDPSOH  VDOLYD FRUWLVRO DQG
VDPSOHVDOLYDFRUWLVRODPRQJVWWKH\DZQHUVW 
S 
)RU WKH \DZQHUV DW UHVW WKH(0* UDQJHZDV  WR 
PLOOLRQWKRIDYROWPHDQRIDVFRPSDUHGZLWK
WRPHDQRIDIWHU\DZQLQJ)RUQRQ\DZQHUV
WKH UDQJH ZDV  WR  PHDQ RI  DQG  WR 
PHDQ RI  DIWHU WKH VWLPXOL SUHVHQWDWLRQ 7KHUHIRUH WKH
\DZQHUV WHQGHG WRVKRZD ODUJHUSHDNIROORZLQJ WKH\DZQDV
FRPSDUHGZLWKWKHQRQ\DZQHUVSRVWVWLPXOL
,9 ',6&866,21
6LJQLILFDQWGLIIHUHQFHLQVDOLYDFRUWLVROOHYHOVIRUWKRVHZKR
\DZQHG EHWZHHQ VDPSOH RQH DQG VDPSOH WZR ZHUH IRXQG
ZKLFK OHQGV VXSSRUW IRU WKH 7KRPSVRQ &RUWLVRO +\SRWKHVLV
(OHFWURP\RJUDSK\ DFWLYLW\ DOVR LQFUHDVHG ZLWK HOHYDWHG
FRUWLVRO OHYHOVDQGZKHQ\DZQLQJ7KLV LVDQH[FLWLQJILQGLQJ
DVFRUWLVROLQFRQMXQFWLRQZLWK\DZQLQJPD\SURPLVHWREHD
SRWHQWLDO QHZ GLDJQRVWLF WRRO IRU WKH HDUO\ GHWHFWLRQ RI
QHXURORJLFDOGLVHDVHVVXFKDVPXOWLSOHVFOHURVLV
,Q DQ DGGLWLRQDO SDUDGLJP E\ WKH DXWKRU DQG FROOHDJXHV
EUDLQVFDQVIRUHDFKSDUWLFLSDQWZKRZHUHDOORFDWHGWRPHQWDO
RU PRWRU WDVNV DQG ZKRZHUH DOVR WHVWHG IRU VDOLYD FRUWLVRO
VKRZHGWKHIROORZLQJEUDLQDFWLYLW\
)RU SDUWLFLSDQWV ZLWK WKH ORZHVW OHYHO RI FRUWLVRO LQ WKH
PHQWDO FRQGLWLRQ WKHUH ZDV OHVV DFWLYLW\ DQG OHVV VSUHDG RI
DFWLYLW\ LQ WKH EUDLQVWHP UHJLRQ FRPSDUHG ZLWK WKH
FRUUHVSRQGLQJ SDUWLFLSDQW LQ WKH SK\VLFDO FRQGLWLRQ 6LPLODU
UHVXOWV ZHUH VKRZQ IRU WKHVH SDUWLFLSDQWV RQ FRPSDULQJ
K\SRWKDODPXVDFWLYLW\DFURVVWKHZKROHJURXSRISDUWLFLSDQWV
>)LJV@


)LJ%UDLQVWHPDFWLYLW\IRUPHQWDOWDVN


)LJ+\SRWKDODPXVDFWLYLW\IRUPHQWDOWDVN

,Q WHUPV RI FRUWLFDO DFWLYLW\ WKH EUDLQVWHP DQG
K\SRWKDODPXV UHJLRQV DSSHDU WR EH PRUH DFWLYH GXULQJ WKH
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
SK\VLFDOFRQGLWLRQDW ORZ OHYHOVRIFRUWLVROEXW WKHDFWLYLW\ LV
PRUH ZLGHVSUHDG LQ WKH EUDLQVWHP UHJLRQ LQ WKH PHQWDO
FRQGLWLRQDWKLJKHUOHYHOVRIFRUWLVROLQSDUWLFLSDQWV


)LJ%UDLQVWHPDQGK\SRWKDODPXVDFWLYLW\IRUSK\VLFDOWDVN
9&21&/86,21
3RWHQWLDODSSOLFDWLRQRIWKHVHILQGLQJVLVLQWKHGLDJQRVLVRI
QHXURORJLFDO GLVHDVHV VXFK DV LQ LPPXQH VXSSUHVVLRQ
V\QGURPHV ZKHUH FRUWLVRO LV LPSRUWDQW IRU JRRG KHDOWK
PDLQWHQDQFH
7KH UHOHDVHRI FRUWLVRO LQWRRXU FLUFXODWLRQ V\VWHPDSSHDUV
WR KDYH PDQ\ UROHV LQFOXGLQJ SURWHFWLRQ DQG UHJXODWLRQ RI
RWKHU QHXURFKHPLFDOV <DZQLQJ DQG FRUWLVRO LV RI SDUWLFXODU
LQWHUHVW DQGZKLOVW VWLOO SUHVHQWLQJ D VFLHQWLILF FRQXQGUXP LQ
WHUPVRILWVRULJLQDQGPHFKDQLVPUHVHDUFKKDVLQGLFDWHGWKDW
LWIHDWXUHVLQDQXPEHURIQHXURORJLFDOGLVRUGHUVDVZHOODVLQ
KHDOWK\LQGLYLGXDOV
&RUWLVRO LV RI LQWHUHVW WR FOLQLFDO VFLHQWLVWV SUDFWLWLRQHUV
QHXURORJLVWV DQG QHXURVFLHQWLVWV EHFDXVH RI LWV LPSRUWDQFH LQ
VWUHVV UHVSRQVH ZLWKLQ WKH +3$D[LV ,GHQWLI\LQJ WKUHVKROG
OHYHOVRI FRUWLVRO DQG WKH UHFUXLWPHQWRIEUDLQ UHJLRQ DFWLYLW\
PD\ EH LPSRUWDQW LQ GHWHUPLQLQJ IXWXUH IXQFWLRQLQJ GHILFLWV
DQGQHXURQDOGDPDJH
,PDJH FDSWXULQJ WHFKQRORJ\ LV DOVR SDUWLFXODUO\ XVHIXO IRU
WKH GHWHFWLRQ IRU 5E DQG ZLWK WKH DGYHQW RI VRSKLVWLFDWHG
FDPHUD WHFKQRORJ\ HDUO\ GLDJQRVLV RI 5E LV PDGH PRUH
SRVVLEOH ,W LV KRSHG WKDW WKLV WHFKQRORJ\ FDQEH SXW WR JRRG
XVH DQG IRU WKH EHQHILW RI DOO LQGLYLGXDOV ZKR KDYH KDG
QHXURORJLFDORUJHQHWLFGLVHDVHVLPSDLUHGLQWKHQHDUIXWXUH
$&.12:/('*0(17
7KH DXWKRUZRXOG OLNH WR WKDQN DOO RI WKH SDUWLFLSDQWV DQG
PHPEHUVRIWKHWHDPLQ)UDQFHIRUKHOSLQJZLWKEUDLQLPDJLQJ
UHVXOWVDQGLQWHUSUHWDWLRQIRUWKHPHQWDODQGPRWRUSK\VLFDO
WDVNVSDUDGLJP6RXKLU'DO\$ODLQ/H%ODQFKH0DOHN$ELGL
&KDUPD%HONKLUDDQG*LRYDQQLGH0DUFR
5()(5(1&(6
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SUHVHUYDWLRQ UDWH DQG IROORZXS RI  FKLOGUHQ ZLWK 5E´European 
Journal of Ophthalmology, YRO  QR  SS  GRL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>@ $ 5D\ ' 6 *RPERV 7 6 9DWV ³5HWLQREODVWRPD DQ RYHUYLHZ´
Indian Journal of Pediatrics, YRO  QR  SS  GRL
V
>@ & / 6KLHOGV ³)RUJHWPHQRWV LQ WKH FDUH RI FKLOGUHQ ZLWK
UHWLQREODVWRPD´ Seminars in Ophthalmology, YRO  QR  SS 
GRL
>@ 0DFPLOOLDQ ³5E LQ FKLOGUHQ´ KWWSZZZPDFPLOODQRUJXN
&DQFHULQIRUPDWLRQ&DQFHUW\SHV&KLOGUHQVFDQFHUV7\SHVRIFKLOGUHQVFDQF
HUV5EDVS[ ± '\QDPLF-XPS0HQX0DQDJHUBB $QFKRUB $FFHVVHG

>@ $%DOPHU/=RJUDIRV)0XQLHU³'LDJQRVLVDQGFXUUHQWPDQDJHPHQW
RI UHWLQREODVWRPD´ Oncogene, YRO  QR  SS  GRL
VMRQF
>@ 0 &KLQWDJXPSDOD 3 &KHYH]%DUULRV ( $ 3D\VVH 6 ( 3ORQ 5
+XUZLW]³5HWLQREODVWRPDUHYLHZRIFXUUHQWPDQDJHPHQW´Oncologist,
YROQRSSGRLWKHRQFRORJLVW

>@ 5 0HHO 9 5DGKDNULVKQDQ 6 %DNKVKL ³&XUUHQW WKHUDS\ DQG UHFHQW
DGYDQFHV LQ WKH PDQDJHPHQW RI UHWLQREODVWRPD´ Indian Journal of 
Medical Paediatric Oncology, YRO  QR  SS  GRL

>@ &KLOGUHQ ZLWK &DQFHU 8. ³5HWLQREODVWRPD´
KWWSZZZFKLOGUHQZLWKFDQFHURUJXN5E$FFHVVHG
>@ $&0ROO 60 ,PKRI -50&UX\VEHUJ$<1 6FKRXWHQYDQ
0HHWHUHQ0%RHUV)(YDQ/HHXZHQ³,QFLGHQFHRIUHWLQREODVWRPDLQ
FKLOGUHQERUQDIWHULQYLWURIHUWLOL]DWLRQ´Lancet,YROQRSS

>@ 0$5DPLUH]2UWL]093RQFH&DVWDQHGD0/&DEUHUD0XQR]$
0HGLQD6DQVRQ ; /LX 0 $ 2UMXHOD ³'LDJQRVWLF GHOD\ DQG
VRFLRGHPRJUDSKLF SUHGLFWRUV RI VWDJH DW GLDJQRVLV DQG PRUWDOLW\ LQ
XQLODWHUDO DQG ELODWHUDO UHWLQREODVWRPD´ Cancer Epidemiology,
Biomarkers & Prevention, YRO  QR  SS  GRL

>@ *HQHWLFV +RPH 5HIHUHQFH ³5%´ KWWSJKUQOPQLKJRYJHQH5%
$FFHVVHG
>@ $*+.QXGVRQ:+HWKFRWH%:%URZQ³0XWDWLRQDQGFKLOGKRRG
FDQFHU $ SUREDELOLVWLF PRGHO IRU WKH LQFLGHQFH RI UHWLQREODVWRPD´
Proceedings of the National Academy of Sciences, YRO QRSS

>@ %LR4XLFN QHZV ³/LIH VFLHQFH QHZV IURP DURXQG WKH ZRUOG´
KWWSZZZELRTXLFNQHZVFRPQRGH$FFHVVHG
>@ +/&KLQQHU\6%17KRPSVRQ³6HQVRU\FRPSHQVDWLRQLQFKLOGUHQ
IROORZLQJ YLVLRQ ORVV DIWHU WUDXPD DQG GLVHDVH´ Journal of Clinical 
Research & Ophthalmology, YRO QRSS
>@ 7 %DUVNRYD 5 2HVWHUUHLFK ³3RVWWUDXPDWLF JURZWK LQ SHRSOH OLYLQJ
ZLWKDVHULRXVPHGLFDOFRQGLWLRQDQGLWVUHODWLRQVWRSK\VLFDODQGPHQWDO
KHDOWK D V\VWHPDWLF UHYLHZ´Disability & Rehabilitation, YRO  QR
SSGRL
>@ 6 % 1 7KRPSVRQ + &KLQQHU\ 6 1RURR]L % '\HU . %DUUDWW
³5HWLQREODVWRPD LGHQWLI\LQJ WKH GLDJQRVWLF VLJQV IRU HDUO\ WUHDWPHQW´
International Journal of Neurorehabilitation, YROQRSSGRL

>@ / 1LNRODMVHQ 7 6 -HQVHQ ³3KDQWRP OLPE SDLQ´ British Journal of 
Anaesthesia, YROQRSS±
>@ 6$:HDYHU/5/DQJH909RJWV ³&RPSDULVRQRIP\RHOHFWULF
DQG FRQYHQWLRQDO SURVWKHVHV IRU DGROHVFHQW DPSXWHHV´ American
Journal of Occupational Therapy, YRO  SS  GRL
DMRW
>@ *%XUWRQ³7KHUROHRIWKHVRXQGRIWDSSLQJIRUQRQYLVXDOMXGJPHQWRI
JDS FURVVDELOLW\´ Journal of Experimental Psychology: Human 
Perception and Performance, YRO  QR  SS  ±  GRL

>@ $ $PHGL 1 5D] 3 3LDQND 5 0DODFK ( =RKDU\ ³(DUO\ µYLVXDO¶
FRUWH[DFWLYDWLRQFRUUHODWHVZLWKVXSHULRUYHUEDOPHPRU\SHUIRUPDQFHLQ
WKH EOLQG´ Nature Neuroscience, YRO  QR  SS  GRL
QQ
>@ 5%XOO+5DWKERUQ%5&OLIIRUG³7KHYRLFHUHFRJQLWLRQDFFXUDF\RI
EOLQG OLVWHQHUV´ Perception, YRO  QR  SS  ±  GRL
S
World Academy of Science, Engineering and Technology
International Journal of Medical, Health, Biomedical, Bioengineering and Pharmaceutical Engineering Vol:10, No:6, 2016 
271International Scholarly and Scientific Research & Innovation 10(6) 2016 scholar.waset.org/1999.9/10004577
In
te
rn
at
io
na
l S
ci
en
ce
 In
de
x,
 P
ha
rm
ac
ol
og
ic
al
 a
nd
 P
ha
rm
ac
eu
tic
al
 S
ci
en
ce
s V
ol
:1
0,
 N
o:
6,
 2
01
6 
w
as
et
.o
rg
/P
ub
lic
at
io
n/
10
00
45
77

>@ '+$VKPHDG56:DOO.$(ELQJHU6%(DWRQ006QRRN
+LOO ; <DQJ ³6SDWLDO KHDULQJ LQ FKLOGUHQ ZLWK YLVXDO GLVDELOLWLHV´
PerceptionYROSS
>@ 5++DPLOWRQ$3DVFXDO/HRQH*6FKODXJ³$EVROXWHSLWFKLQEOLQG
PXVLFLDQV´ Neuroreport, YRO  QR  SS  ±  GRL
ZQU
>@ /%RZQV(/.LUVKQHU0-6WHLQEDFK³6KHDUVHQVLWLYLW\LQQRUPDO
DQGPRQRFXODUO\HQXFOHDWHGDGXOWV´Vision Research, YROSS

>@ (**RQ]DғOH]0-6WHLQEDFK+2QR0:ROI³'HSWKSHUFHSWLRQLQ
KXPDQVHQXFOHDWHGDWDQHDUO\DJH´Clinical Vision Sciences, YROSS

>@ &'*LOEHUW71:LHVHO³5HFHSWLYHILHOGG\QDPLFVLQDGXOWSULPDU\
YLVXDO FRUWH[´Nature, YRO  SS  GRL D

>@ (**RQ]DғOH]-.(6WHHYHV0-6WHLQEDFK³3HUFHSWXDO OHDUQLQJ
IRU PRWLRQ  GHILQHG OHWWHUV LQ XQLODWHUDOO\ HQXFOHDWHG REVHUYHUV DQG
PRQRFXODUO\YLHZLQJQRUPDOFRQWUROV´Investigative Ophthalmology & 
Visual Science, YROS 6
>@ '++XEHO71:LHVHO ³5HFHSWLYH ILHOGVELQRFXODU LQWHUDFWLRQDQG
IXQFWLRQDODUFKLWHFWXUHLQWKHFDW¶VYLVXDOFRUWH[´Journal of Physiology, 
YRO  QR  SS  SS GRL
MSK\VLROVSSGI
>@ '++XEHO71:LHVHO6/H9D\ ³3ODVWLFLW\RIRFXODUGRPLQDQFH
FROXPQV LQ PRQNH\ VWULDWH FRUWH[´Philosophical Transcations of the 
Royal Society of London Series B Biological Science, YROQR
SSGRLUVWE
>@ .(.UDW]3'6SHDU³(IIHFWVRIYLVXDOGHSULYDWLRQDQGDOWHUDWLRQVLQ
ELQRFXODUFRPSHWLWLRQRQUHVSRQVHVRIVWULDWHFRUWH[QHXURQVLQWKHFDW´
Journal of Compartive Neurology, YRO  QR  SS  GRL
FQHSGI
>@ . 5 .HOO\ 6 6 0RUR - . ( 6WHHYHV ³/LYLQJ ZLWK RQH H\H
SODVWLFLW\ LQ YVXDO DQG DXGLWRU\ V\VWHPV´ LQ - . ( 6WHHYHV / 5
+DUULV (GV Plasticity in sensory systems. &DPEULGJH 8QLYHUVLW\
3UHVV1HZ<RUNSS±
>@ %0RLGHOO 0 - 6WHLQEDFK + 2QR ³(JRFHQWHU ORFDWLRQ LQ FKLOGUHQ
HQXFOHDWHG DW DQ HDUO\ DJH´ Investigative Ophthalmology & Visual 
Science, YROQRSS
>@ '0.DKQ/.UXELW]QHU³0DVVLYHFURVVPRGDOFRUWLFDOSODVWLFLW\DQG
WKH HPHUJHQFH RI D QHZ FRUWLFDO DUHD LQ GHYHORSPHQWDOO\ EOLQG
PDPPDOV´ Progress in Neurobiology, YRO  SS  GRL
6
>@ / 0 6FKPLG 0 * 3 5RVD 0 % &DOIRUG ³5HWLQDO GHWDFKPHQW
LQGXFHV PDVVLYH LPPHGLDWH UHRUJDQL]DWLRQ LQ YLVXDO FRUWH[´
Neuroreport, YRO  QR  SS  GRL 

>@ 6 % 1 7KRPSVRQ ³7KH GDZQ RI WKH \DZQ LV \DZQLQJ D ZDUQLQJ"
/LQNLQJQHXURORJLFDOGLVRUGHUV´Medical Hypotheses,YROSS±

>@ 6%1 7KRPSVRQ ³<DZQLQJ´ LQS. B. N. Thompson (Ed.), Trauma 
psychology. Clinical case histories, reviews, research 3RUWVPRXWK
%ODFNZHOO<DOH$FDGHPLFSS
>@ 6%17KRPSVRQ3%LVKRS³%RUQWR\DZQ"8QGHUVWDQGLQJ\DZQLQJ
DVDZDUQLQJRIWKHULVHLQFRUWLVROOHYHOVUDQGRPL]HGWULDO´Interactive 
Journal of Medical Research, YROQRSDUWHSS
>@ 6%1 7KRPSVRQ & )UDQNKDP 3 %LVKRS ³7KH DUW RI FDSWXULQJ D
\DZQ XVLQJ WKH VFLHQFH RI QHUYH LPSXOVHV DQG FRUWLVRO OHYHOV LQ D
UDQGRPL]HG FRQWUROOHG WULDO 7KRPSVRQ &RUWLVRO +\SRWKHVLV DV D
SRWHQWLDOSUHGLFWRURIQHXURORJLFDOLPSDLUPHQW´International Journal of 
Arts & Sciences, YROQRSS
>@ 6 % 1 7KRPSVRQ ³<DZQLQJ IDWLJXH DQG FRUWLVRO H[SDQGLQJ WKH
7KRPSVRQ&RUWLVRO+\SRWKHVLV´Medical Hypotheses, YROQRSS
GRLMPHK\
>@ 6 % 1 7KRPSVRQ . 5RVH 6 5LFKHU ³<DZQLQJ ZLWK FRUWLVRO
H[DPLQLQJ WKH QHXURVFLHQFHEHKLQG WKH7KRPSVRQ&RUWLVRO+\SRWKHVLV
IRU VXSSRUWLQJ UHKDELOLWDWLRQ RI QHXURORJLFDOO\ LPSDLUHG LQGLYLGXDOV´
Journal of Neuroscience & Rehabilitation, YROQRSSGRL
66
>@ 6 % 1 7KRPSVRQ ³3DWKZD\V WR \DZQLQJ PDNLQJ VHQVH RI WKH
7KRPSVRQ&RUWLVRO+\SRWKHVLV´Medical Research Archives, YRO SS
 GRLKWWSG[GRLRUJPUDYL
>@ 6%17KRPSVRQ65LFKHU³+RZ\DZQLQJDQGFRUWLVROUHJXODWHVWKH
DWWHQWLRQDOQHWZRUN´Journal of Neuroscience & Rehabilitation, YRO
QRSSGRLZZZVFLHQFHVFULSWRUJ66
>@ 536QDLWK$6=LJPRQG³+RVSLWDO$Q[LHW\DQG'HSUHVVLRQ6FDOH´
Acta Psychiatrica Scandinavica,YROSS
>@ 2 $ $ELRGXQ ³$ YDOLGLW\ VWXG\ RI WKH +RVSLWDO $Q[LHW\ DQG
'HSUHVVLRQ6FDOH LQJHQHUDOKRVSLWDOXQLWV DQGD FRPPXQLW\ VDPSOH LQ
1LJHULD´British Journal of Psychiatry,YROSS
>@ '*ROGEHUJ³0DQXDORIWKH*HQHUDO+HDOWK4XHVWLRQQDLUH(GLWLRQ´
:LQGVRU(QJODQG1)(5
>@ ' *ROGEHUJ ³8VH RI WKH *HQHUDO +HDOWK 4XHVWLRQQDLUH LQ FOLQLFDO
ZRUN´British Medical Journal, YROSS
>@ .:%ULGJHV'*ROGEHUJ³7KHYDOLGDWLRQRIWKH*+4DQGWKHXVH
RIWKH006(LQQHXURORJLFDOLQSDWLHQWV´British Journal of Psychiatry, 
YROSS



6LPRQ % 1 7KRPSVRQ %$ +RQRXUV 3V\FKRORJ\ 8QLYHUVLW\ RI
3RUWVPRXWK8.3*',QIRUPDWLRQ6\VWHPV8QLYHUVLW\RI3RUWVPRXWK
8.3K'6WURNH3URJQRVLV8QLYHUVLW\RI3RUWVPRXWK8.03KLO
FOLQLFDOSV\FKRORJ\8QLYHUVLW\RI(GLQEXUJK6FRWODQG3*&/HDUQLQJ
	7HDFKLQJ LQ+LJKHU(GXFDWLRQ8QLYHUVLW\RI3RUWVPRXWK8.3K'
'HPHQWLD 'LDJQRVLV %RXUQHPRXWK 8QLYHUVLW\ 8.  3*& 5HVHDUFK
'HJUHH6XSHUYLVLRQ%RXUQHPRXWK8QLYHUVLW\8.
+HLV$VVRFLDWH3URIHVVRURI&OLQLFDO3V\FKRORJ\	1HXURSV\FKRORJ\DQG
&OLQLFDO /HDG %RXUQHPRXWK 8QLYHUVLW\ 8. +H LV DOVR 9LVLWLQJ &OLQLFDO
3URIHVVRU8QLYHUVLWp3DULV;2XHVW1DQWHUUH/D'pIHQVH)UDQFHDQG9LVLWLQJ
&OLQLFDO5HVHDUFKHU+{SLWDO8QLYHUVLWDLUH$PLHQVDQG-XOHV9HUQH8QLYHUVLWp
GH 3LFDUGLH )UDQFH +H KDV EHHQ &RQVXOWDQW &OLQLFDO 1HXURSV\FKRORJLVW DW
VHYHUDO1DWLRQDO+HDOWK6HUYLFHSURYLVLRQVDQGKDVSXEOLVKHGH[WHQVLYHO\
x 6%17KRPSVRQ³+HDOWKSV\FKRORJ\LQWHUYHQWLRQLGHQWLI\LQJHDUO\
V\PSWRPV LQ QHXURORJLFDO GLVRUGHUV International Science Index, YRO
QRLVVXH;;,,,SS±
x 6 % 1 7KRPSVRQ ³<DZQLQJ IDWLJXH DQG FRUWLVRO H[SDQGLQJ WKH
7KRPSVRQ&RUWLVRO+\SRWKHVLV´Medical Hypotheses, YROQRSS
± GRLMPHK\
x 6 % 1 7KRPSVRQ DQG 3 %LVKRS ³%RUQ WR \DZQ" 8QGHUVWDQGLQJ
\DZQLQJ DV DZDUQLQJ RI WKH ULVH LQ FRUWLVRO OHYHOV UDQGRPL]HG WULDO´
Interactive J Medical Research, YRO  QR  SS ±  GRL
LMPU
x 6%17KRPSVRQ³%RUQWR\DZQ"&RUWLVROOLQNHGWR\DZQLQJDQHZ
K\SRWKHVLV´Medical Hypotheses, YROSS±
x 6 % 1 7KRPSVRQ “Trauma psychology: clinical case histories, 
reviews, research,” 3RUWVPRXWK +DPSVKLUH 8. %ODFNZHOO<DOH
$FDGHPLF
x 6 % 1 7KRPSVRQ ³Psychology of trauma: clinical reviews, case 
histories, research,” 3RUWVPRXWK +DPSVKLUH 8. %ODFNZHOO+DUYDUG
$FDGHPLF 
x 6%17KRPSVRQ ³Dementia and memory: a handbook for students 
and professionals,” $OGHUVKRW+DPSVKLUH8.$VKJDWH
x 6%17KRPSVRQ³Neuroanatomy - a beginner’s guide. For medical, 
clinical and health professional students,” 6DDUEUNHQ 6DDUODQG
*HUPDQ\/DPEHUW$FDGHPLF
$VVRFLDWH 3URIHVVRU 'U 7KRPSVRQ LV D 0HPEHU RI WKH 8. 5HJLVWHU RI
([SHUW :LWQHVVHV /RQGRQ 8. 3UDFWLWLRQHU )XOO 0HPEHU RI WKH %ULWLVK
1HXURSV\FKRORJLFDO6RFLHW\0HPEHURI/¶$VVRFLDWLRQSRXUOD5HFKHUFKHVXU
OHV%kLOOHPHQW0HPEHURIWKH1HZ<RUN$FDGHP\RI6FLHQFHV)HOORZRIWKH
5R\DO 6RFLHW\ IRU WKH HQFRXUDJHPHQW RI $UWV 0DQXIDFWXUHV 	 &RPPHUFH
6HQLRU)HOORZRIWKH+LJKHU(GXFDWLRQ$FDGHP\
World Academy of Science, Engineering and Technology
International Journal of Medical, Health, Biomedical, Bioengineering and Pharmaceutical Engineering Vol:10, No:6, 2016 
272International Scholarly and Scientific Research & Innovation 10(6) 2016 scholar.waset.org/1999.9/10004577
In
te
rn
at
io
na
l S
ci
en
ce
 In
de
x,
 P
ha
rm
ac
ol
og
ic
al
 a
nd
 P
ha
rm
ac
eu
tic
al
 S
ci
en
ce
s V
ol
:1
0,
 N
o:
6,
 2
01
6 
w
as
et
.o
rg
/P
ub
lic
at
io
n/
10
00
45
77
